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INTRODUCTION
A ccurate intraocular lens (IOL) calculation is extremely important to achieve the desired refractive outcome, which is less predictable in cataract patients with high myopia [1] . Biometry measurements are necessary to accurately calculate the IOL power [2] . The IOL Master 500 (Carl Zeiss Meditec, Germany) is a fast optical biometer that is based on partial coherence interferometry (PCI), and has been used for several years to measure ocular parameters with high precision [3] . The OA-2000 (Tomey, Naoya, Japan) is newest optical biometry device that combines swept source optical coherence tomography (SS-OCT) and Placido disk topography [4] . It is fast, easy-to-use, and can measure seven ocular parameters including the axial length (AL), keratometry (K), anterior chamber depth (ACD), white-to-white (WTW) corneal diameter, lens thickness (LT), pupil size and central corneal thickness (CCT) [5] [6] . Several studies have demonstrated good agreement between measurements obtained using the OA-2000 and the IOL Master 500 in subjects with normal AL [4, 6] . To the authors' knowledge, the use of the OA-2000 in cataract patients with high myopia has not been previously reported. Therefore, the objective of this study was to compare AL, K and ACD measurements, and the predicted outcomes of IOL power in cataract patients with high axial myopia obtained using the OA-2000 and IOL Master 500 instruments.
SUBJECTS AND METHODS Ethical Approval
The study conformed to the Declaration of Helsinki and was approved by the Research Ethics Committee. Cataract patients with high myopia examined between April 2018 to September 2018 at the Joint Shantou International Eye Center of Shantou University and the Chinese University of Hong Kong, Shantou, China were included in this study. All patients provided written informed consent ahead of participation. Patient Examinations Patients with high myopia (AL≥26 mm) intending to undergo cataract surgery were invited to participate. Exclusion criteria included the following: 1) previous ocular surgery; 2) ocular diseases such as glaucoma, corneal disease, or significant retinal disease; 3) severe corneal or vitreous opacities; 4) intraoperative or postoperative complications. Ocular biometry measurements were performed by two experienced examiners using OA-2000 and IOL Master 500. The AL, ACD and K were compared. Mean values of both the flat and steep corneal curvatures were reported in diopters (D). To calculate IOL power, the SRK-T formula was used. Ultrasonic evaluation B scan was used to assess the presence of posterior staphyloma. Cataract surgery was performed with phacoemulsification through a 2.8-mm clear corneal incision using standard techniques under local anesthesia. The power of implanted IOLs was selected to target mild to moderate postoperative myopia. Postoperative manifest refraction was obtained 3wk after surgery or later. Mean absolute refractive error (MAE) was defined as the absolute value of the predicted error for each device obtained using the IOL power calculation formula. Statistical Analysis Statistical analysis was performed using the SPSS software (version 21.0, IBM, USA). A value of P<0.05 was considered statistically significant. Data obtained from each instruments were compared using the paired t-test. Parson's correlation was used to determine relationships between groups. The Bland-Altman limits of agreement (LoA) method was used to evaluate agreement between the measurements of the two biometers. RESULTS Out of 67 scanned eyes, the AL of 21 eyes with poor visual acuity and dense cataract could not be measured using IOL Master 500, however, 20 of those eyes could be measured using OA-2000. Therefore, the AL measurement failure rate was 31.34% with IOL Master 500 and 1.49% with OA-2000. The 21 eyes were excluded from the study. In total, 46 eyes of 36 patients (11 males and 25 females) with a mean age of 57.39±10.74y (range: 33 to 78y) were included. The mean spherical equivalent refraction was -13. Figure 1 shows the differences between AL, K, ACD and MAE using Bland-Altman graphs. Good agreements were again observed between the ocular parameter measurements obtained from the two devices. DISCUSSION IOL Master 500 applies PCI for AL measurements, later slit illumination for ACD measurements and automated keratometry with six points for corneal curvature estimation [7] . It has been in use for several years with high precision and good resolution [7] [8] [9] . One limitation of the IOL Master 500 is the failure rate with dense cataract and poor fixation [10] . Previous studies have shown AL measurement failure rates as high as 36.07% [11] and 37.84% [12] using the IOL Master 500. The OA-2000 with longer wavelengths of 1060 nm for measuring the AL, ACD, LT and CCT, is reduced scattering and attenuation from ocular opacities compared with shorter wavelengths IOL Master 500 of 780 nm semiconductor diode laser [6] . In this study, the AL measurement failure rate was 31.34% with IOL Master 500 and 1.49% with OA-2000. The penetration of the OA-2000 is much better than the IOL Master 500. Accurate measurements of the AL, ACD and K are crucial to calculating the final IOL power and achieving optimal postoperative results in patients undergoing cataract surgery. Kongsap [7] compared the AL, ACD and K measurements of OA-2000 and IOL Master 500 in normal eyes and found good there were several cases showed extreme level of differences in Bland-Altman analysis, and all of these cases were presence of posterior staphyloma. Yang et al [13] also demonstrated that the presence of posterior staphyloma was an important factor affecting AL measurements. For myopic eyes with posterior staphyloma, the SS-OCT biometer was expected to be more precise because it allows the fixation status to be evaluated [13] .
For high myopic patients with cataract, selecting the SRK-T or
Haigis formulas can reduce prediction errors [14] . In this study, the SRK-T formula was used. [15] .
In conclusion, the biometry measurements and predicted refraction of the OA-2000 biometer correlate well with the IOL Master 500 in cataract patients with high myopia. However, the OA-2000 was notably superior to the IOL Master 500 for AL measurement.
